A simple method to introduce marker-free genetic modifications into the chromosome of naturally nontransformable Bacillus amyloliquefaciens strains.
A simple method to introduce marker-free deletions, insertions, and point mutations into the chromosomes of naturally nontransformable Bacillus amyloliquefaciens strains has been developed. The method is efficient and fast, and it allows for the generation of genetic modifications without the use of a counter-selectable marker or a special prerequisite strain. This method uses the combination of the following: the effective introduction of a delivery plasmid into cells for gene replacement; a two-step replacement recombination procedure, which occurs at a very high frequency due to the use of a thermosensitive rolling-circle replication plasmid; and colony polymerase chain reaction (PCR) analysis for screening. Using PCR primers with mismatches at the 3' end enables the selection of strains that contain a single nucleotide substitution in the target gene. This approach can be used as a routine method for the investigation of complex physiological pathways and for the metabolic engineering of food-grade industrial B. amyloliquefaciens and other Bacillus strains.